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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a 1-bit digital amplifying device which can adjust an 
amplification output by increasing or decreasing an amplitude level by simple constitution for an 
input 1-bit digital signal even when an applied voltage value for pulse amplification is constant. 
SOLUTION: This 1-bit digital amplifying device generates a 1-bit quantization output signal S3 by 
imposing digital sigma modulation by passing an input signal through a digital sigma modulating 
circuit composed of a differentiator 2, a digital sigma modulation part 3, a pulse amplifier 4, and a 
feedback circuit FC and imposes pulse amplification on the quantized output signal S3. A 1-bit 
digital signal SO is inputted as the input signal. An amplitude level variation part 12 which varies 
the amplitude level of the 1 -bit digital signal SO is provided before the pulse amplification. 
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Japanese Publication for Unexamined Patent Application 
No. 332553-2000 (Tokukai 2000-332553) 

A. Relevance of the above-identified Document 

This document has relevance to claim 1 of the present 
application. 

B. Translation of the Relevant Passages of the Document 
[WHAT IS CLAIMED IS]] 

[CLAIM 1] 

A 1-bit digital amplifier, carrying out digital sigma 
modulation by allowing an input signal to pass through a digital 
sigma modulation circuit and generating a 1-bit quantization output 
signal so as to amplify a pulse of the 1-bit quantization output 
signal, wherein 

a 1-bit digital signal is inputted as the input signal, and 
amplitude level variation means for varying an amplitude level of the 
1-bit digital signal is provided before pulse amplification. 



(19) B^BWffF/f (JP) (12) ^ H 4# 1^ ^ ^ ^) (ll)fcttttiBt^W## 

#K§2000-332553 
(P2000-332553A) 

(43) 'AM 3 ^£12^1 1 n 30 H (2000. 1 1 . 30) 



(5i)intci. 7 mm* 

H 0 3 G 3/02 

H 0 3 F 3/217 

H 0 3 M 7/32 



F I 

H 0 3 G 3/02 

H 0 3 F 3/217 

H0 3M 7/32 



A 5 J 0 64 
5 J 0 9 1 
5 J 1 0 0 



MSI* «t*«<D»5 OL (£17K) 





ftSTl 1-141908 


mmmx 


000005049 










(22)fflKH 


¥JS£11¥ 5 /S21 B (1999. 5. 21) 




^K^ETfrHfgSPK*?ifePrr22#22^ 








urn mi 








*RtfF*&rmf&IfKfi«ll»r22#22^ 
















iiffl m 








AE^Krp|S5rfiSifKft»ir22S22^ -> 














(74)ftffiA 


100080034 








#s?± n as 











(54) [3891<Z>£fM ltfyh^^J^B 



(57) [S**] 

S 3 *'<frxmWftZ> e AMt^t LT, 1 bf ■;/ Fr^f 



K 

X 



IK 





-1 




« 


it 

1 




en 


i 






mm 





SVfii 



5 ©■ 



Qff> 




^§-££j&U r<o*-?-{|;m;/jm-§-£-''^*ig*M1-5 1 t* 

±IEA^ffl^i LT< 1 fy hf-fVtMt^Xlrt 
5— £\ ;©1 fc*y h^-f i> 9 MmrOmg^^^* ^ 

So 

±lSA^ft#i LT> 1 fc* y hf-f v^/Ma^T-^n 
^ff-t^^iJ^I^^A^-r^-*, l fc* y 

KWLrthfrX\^^b*<&WLb-fZ> 1 fc'y hx-f v^A- 

ifc«fc Df^^lfflLt 1 f y SOi^HfcWAfll 

y l-r-f v J ^/UTV7°gg(ci3V^T, 
±!SA^{f*t LT N 1 ty -f 

■tZ>ffi\cWftbtiXi,^Zb$:l!!imk1rz> i fy h-T-f 

[it*«4] mirc;#^iiefS¥^:5r^uTA^^Hfci 
t*y hfj Mt-^Rxt/xitTi-v ym^-i-t. mm 

^Wi*-fr \.xmm i"<A> ^^SUdV^-f tb^-^rzJS A^j 

[W**5] A^fS^Sr^/u^^^lEiaillKirii-rr 
OfOu^'S'^'Vfcm/r 1 fc'y hO*^HbttJ/jfil 
U r<0*^km*ft#*^/V'^lifi-t-5 l fc' 

±l2A^m^-i: LT, 1 if y Y*r j W M% ^b Ti~a 

rii*bit*h*tio>% i mm^®%:frLxm&"m\z 

*tfc i t*y i^-r is?Ms^xnT-ra?m%-te, z h 
\z.*zK?fr\z.wL\itz.m 2 m&^m&ft i,x&mm<Dm«tM 

fcl fc'y Y"f ^'y^ M%^XJ-/X\tT-fuif\%^\^ 
1 f y hf^f ^^/KB^-lffflroA^ig^XttT^-aj/fg 
^•*ffl<DA*iffi-7-ICA^$tLT«-^ag Ir-r/i-* ->^-v 
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[0 0 0 1 i 

^^▼*aiia»tai-w t k j: •? tvu* lx 
i t'y KoftT-fbW^ff ^-Srdfcf&u rroft^-fbtti^f 
^Sr^/w^iBB-J-* 1 t'y 

1" -5 t> ©-?$>!?, IfK. AJlZixtz 1 fc'y hf-f^/w 
«*SrHMB<» UTW^-fS ■botcH-TS "bOT-fcSo 
io 10 0 0 2] 

[&*©&«] ^—r-r 

[0 0 0 3] ifi#, /J*ffl. ^tiiM^S/NS: 

[0 0 0 4] :«r^v ! ^/W^5'fy^7y7'm 
20 A^S^HS (P DM:Pulse Density Modulation)) ft 

[0 0 0 5] ^©lOTf^^^^yfV^Ty/i 
LT, *StiSJ®Att, fEI-, >&m¥- 10-368026 
^■IC^JV^T, «^3*itSa5tcAP*.5^aEEro«JE«tSr^-fb 

[0006] rrof-f^^/ux^yfy^ryT'Tii, 
«®S*^b*-frTv^ 0 

[0 0 0 7] -tfrfrio^ ^<D?;l'fi/iy-?£m&fcmis 

t > mft%& ■ mm^m lib. m?<tm 73b. 

/£ffl$ijfflia57 7 t«riix.r«^$tbTV^5 0 ®^ 

40 ^licfBAD 1 d 5 S^$tlTV^5 0 

[0 0 0 8] ±IES^S8 Oli. A^SS^ 7 1 |iA^?^ 
iifct-f^*tt^roA^fifs 7 it, /^^lits 
S7 4*> h$$.m$s 7 6 5rSTffiig/u-7° 7 8 ic J; o T A 
mm-rZffi&fa^S 7 &b^KMt^b LT, rtv<b-"T. 
oW{f-5§-<7?M5HS£##>-C, H^s^-S 8 • 

jp®s»7 2^m^-t-5o 

[00 0 9] ±te(7)^»§§ • JflitS8¥ 7 2&tf:S^b2§ 

[0 0 10] ±iE'<A-.*iftI&7 4H\ fl^btb^^f^- 
so s 7 3 5:^ y^>yumm^b LTK3il£*W y^X 
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[ooi i] rrr% '</p*j»*«7 4tt, m^HktiiJj 

ff^S7 37l5 rij ©££(;:, 1«r«*J0E«W7 5frhm 

[0012] iife®a^7 6»i, ftM£ttR&*ifctt£i 
7 6 pipTK«tli7 6 v i*»fe/jeo-c*s9, jSil/u-y 

il/U-^7 8 WA^fiii ('<4'XJMg«7 4 ©fctj;*j4£) Id 
2>c ±S2"5I^g£t7 6 vli, «JEEffifHflAS7 7A»&om 

*>"K «tt7 6 pfc««Sixfc-«roS»«BasfiS*S*t 
TV>5o *LT, fiS7 6 p k°I&m.tn7 6 v fc©iitt 

IdSgil^tlT^S. 
[0013] rfUCfcU, J:IB*S&*§7 6tt, 
^7 8JifcRrtfe*l, '<*xmm»7 4frbtiit)£tl1t 20 
x</U^HMBflr f-S 7 4 Srffl7t7 6 p &tfi5J£l£#t 7 6 v 
©SSttMltiOWEtT, W9flr-»S7 6tr«5Hai8 

[0014] fcjb\ .hlEWffifet 7 6 p ©ffifettt, RT^rI 
KSSfi 7 6 v © RT««ttlftH:» /</U;*i#«S 7 4 td fctf 

[0015] _tE«T««JE«S 7 5 tt, /^^«S«« 7 
4^Jnx.5nrS«JEv" ro«ffifiISr^t$-fr2)Cli:©-C 
tSmaR-CfcSo tLt, ±CBrSE«JEE«S 7 5©«JE 30 

7*^©Sflfllft-§-S 7 7|i:£-2vvrfWtP£*ia. 

[0016] ±.mwj£m%mi®7 7«t, sawm-s 7 7 
srp(r^®jEE®as7 5 t«aig7 6 itctis^u, w^«jbe 

W*7 5©*JEE*i:, S8S7 6©HT^ffifet7 6 v ©ffi 

[0 0 17] ±|Er -r *?9A>*4 y^->{fT"yfi Of 
(4s Atl^7 1 l:A^J*ltt-f^tff^©A^ 
ft^-S 7 1 tiHtil/W— 7"7 8 irfCj:oT^/U^lii|@S7 
4 39»6«*«7 6SreT*»JSi-5«HB«f-S 7 6 ift 40 
A^f LT, S#3§8 0 IdT^tl-b— o©'fi^-©M 
8 0£±/&-f3 o 8BHB-iDjM&*7 2fc-c:i 
©M^Mf-i-S 8 OSrW^Ufc^, flDSLT, /-fX->x 
-fc'V^L. *^t»7 2T-iP©$HfcM^fS^ft-^© 
«tt«:W3tUT r 1 j x\t Toj <Z>*HtUJ*f5*S 7 

^^«*I§s7 4lCT«/jlt*BL, WCjJllfc^/l^ittgfg 
■^•S 7 4 $rffi^j4g?-7 9— tti^i-5o so 
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[0018] ;:f, pI^*£E«i® 7 5 «rtt£EttMff«S 
7 7K«fcoTi&J<8H--5r£lc:<fctJ N '^^ItteS 7 4 id 

[0019] wtvti. ^^i|MB«7 4K:*v^T. x4 

i/^^i/jCioT^N/W^iiitiS^ttfc 1 tf;y hffi#-C*>$ 
/</u^*««*S 7 4 ©Steffi 5 w ti* 

fc*>. "J'ISJIV" ©«ffiffiSr«< LT^/u^J#*Bfll* 
S 7 4 ©ifiiftfjSSr Jit"f T^cHj/3 b L s W««J3EV" ©« 

ffiffi$r{£< Lxs</i>xmmm%s 7 4<n&mm.&Tifx 
[0020] mit, mmm ^ s 7 6 \±^?.mm 

[0 0 2 1 ] Ld^Ls ^7 8K<fcoTii#iI£ 

tViJfiSff^-S 7 6©jgfl5fittt, x^v-^^giSA 

d 1 (ommmmcmm lt*5«? , s^ev^eAM 

*§-S 7 1 K«i"»*«|RJ|i*«< t:t-, t^S? 

•y^->^T>y r 7 0TI4, /^W^it*iSg7 4 Id 
AnjfbttS^AEV" ©ttJEffi^^tLTt, 38{fP£ 
#Sr{**>$SLfcf ? /i'^v'i/-^^ia5rn^.5J;5^ % if 
ilyU-^7 8ldJPxT, SSSS7 6&m?btlX\,*Z> 0 

[0 0 2 2] -t LT, BT^«JEflag7 5 '"VKXiifli 
«S7 4H:ilbl6*ix5pr««JEEV" ©«ffiffiSrfWi-5« 
ffiffl»JW^7 7*>e>OW*m*S 7 7 1CS-51NT, «S 
117 6©^Sfet7 6 v©Strt«t«r»3eiW»i-6. 

[0 0 2 3] ®«^7 6J4, RT^fl:i£V" 

<oSEfl:ic^-t>*T»aflr-8-s 7 6©««fit*s-^icf»yt 
££v^5ht\ /^^JtBfli^s 7 4 <nmi£ttz%m-r 

5i ^^T#5o 

[0 0 2 4] midioT, W£**$rMflM-5fcftfc 
^m^V" ©«JEflt^fkLTt, #iim-^-S 7 6© 

^^Lrt^^v-^-r^HSr^^ r Lfc 
iiiot, /</U^Ji*@587 4lcAPx5^«/IV n ©Sffi 

ffi<SriE'fk$-&T, f^^^-f .yfy^7yy7om 

[0 0 2 5] £l±©i; 5td, Z.<D=f^ s/^> 
yr^-77 0TI4, ilftSls^-S 7 6 Sr®/E-r-5fcfelc s 
ffiSt^fiJ*fflV^«*S7 6 5rfflV>2>o miciif), / 

» x /-?/^ii*iS7 4 id-g-stts y t'/u 

-y xicSHi-s s/N^t* Lie, m^mti 

tsftSt?**. £fbl£ s /<^*B*«7 4fcf«5*&$*l,«1t 
ff-^^fki-S^-g-li, ®«g§7 6©^ffJtSr*J{»LT, 
■iiS«#S 7 6©«ffifiSSr-^|c«M#i-*„ rtttcJ; 
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mt mn *> l it? ^ t> •> *v & n * 5 =. t # 

TtS„ 
[0 0 2 6] 

[3gBJtt ; 8?ftL.i:? i1-5S&H] La>Lfc;6SP>, 

*©i try hxV i??/\sT>-7mm-cn. s^xmrn^ 

4 -M-f- 5 * Bf« fc L T tti* £ PSS L T 5 . 
llltStffVir-Sti: Lfcft^ttt, A^f^-(c*fL 

x w # * -r 5 w t # -c # a v » t v ^ mm& & & l t 

[0 0 2 7] ^B^tt, ±JBt£*©raJBjSfc:«**£*i 

riJ-^TfeoTt. A*£ftfcl fy hf* 

K» Lt«**#^»c:T«« u-</u£*ifl£ LT7 ^7° til 

*SrP*L»5 1 tfy hr^ ^^A-TV^BSrStt-f 

[00 2 8] 20 

[HW«rABfc-*"S *3§bj<d 1 tfy Y=f4i> 

^xa-* 'y^^wm%\cwr^ t \z x <o x/u* 

-^gHILTl If y hrofi^fcttl>j{f^££;*U :©1 
^tttJA«*Sr/<^*«-*-S 1 If y l-f^ *J9WT> 

( P DM) fi-5§--^/U**g^!H (PWM) 
©1 tfy hf-f W M%%*XJTlrZ>--)5^ rtDl t'y 

t LT^5„ 

[0 0 2 9] lEoSBCintf, AMttt^^f 
ztuzx-ox, 1 ify hrofi^kffi^ft-f-as^^n 

[0 0 3 0] rrt, AMf t Lt> 1 

tfy hx-f v?^/Hf^A^^tb5o -fcLT. :©AA 
1 t*y hr^ s?**HB#-tt. Sffiu^/u 

tlSiitl bfy H©*^kW^f8-§-39«*iifeS*t6 0 gfe 

[0 0 3 1 ] rofe*, ^g^T^yttl^SrA^^ttfc 
1 bfy hf^ isfMa-fyomm W"</wS:lSS-f- -5 rirtc 

[0032] LfciSoT. '</\sx®m<o%V]aW£fefi*- so 



5 

Stfcott. A#£itfcl If y hf^^^/Hf^ 
UTffi^JfcfllfiKKrS* u^SrtBW LTT >-7°Hi^Sr 
itL#5 1 t'y hf-f i??^T>"7$im£mm-fZ^ 

[0 0 3 3] t'y hx^v^/UT^ 

1 tf y h<7>*^lsffl;*J«#*r£/SU ^wflHHfcfcH^ffi 

^§-£X,U;* ^46^-5 1 t'y hxV ^^/WTV^igetC*J 

v^T, -LfEA/jff-SI-t LT. K9*.tf/</>'^ftflEag*l (P 
DM) {SJH»'</l'*«aSm (PWM) ff^-«?tf>l t'y h 

[00 3 4] ±E©»Wfc itttf, A/3m^t LT, m 
itf^^WM ( P DM) fll^>/-(A'X«KI| (P 

wm) m#^roi tfy vt 1 4 V? j\<m%bT-ru 

[0 0 3 5] XMt^kL-X, lt'yhx'i' 

^•tdfcV^Tt, ^fcx/U^v'^^W*^ 1 t'y Kx* 

[0036] ^/^««i-5i»teisi^e>ixfca« 

U"<^5riE#«tt, A^J^ttfcl t'y hx^v^^/Hf^- 

[0037] rroj^m. l«TO7tn^p 3 
-A^^ffl-rac: ttct t), 1 t'y h 

x -f ^ Mb # <b T x o ^« ^ t co ffijs S: $iJ^"T 5 r t 

as-cts. 

[0 0 3 8] LfciSoT. 1 t'y hx-C v'^/Hf-^-S.TJ 5 
TXB^{«^j)5|^B$^A^^^fc«-a-f^ /</UXHM09 
WiP«ffi«« J -J&-C*>oTfc, A^^^fcl tfy hxV 
v'^/Wf ^SO!7tn LXffi%.tj:mf&\cxm 

m^/is&mi&LXT^zfmtizmmLmz 1 tfy hx 

[0 0 3 9] ^Bjcoi f y hx-Y VVfrT ^ 

1 if y M*>**<fca;*j{tS-«:ay*U r«oi7-fttHAiI 

f$r&s</UXmffi-t% 1 tfy Kx-f ^^/V-TV^igSIClSS 
V^T, ±l5A^<S-§-i LT, m*.\is</l'X!&%.£m (P 
DM) (t#^«/U^«ag»| (PWM) {f-^CD 1 t'y h 

x-r s?#/Ht ^-trxB ^(f ^t&*tv?ti<Dm 1 #Hg 
#a*^LTWr«Brt6li:A***t*-*. 
%&^fk*'fr LXAt) Ztitz 1 t'y hx-f^^/KS-^A 
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[004 0] ±e«>»9!K: Xixli. WZ.t£s<>i'X&:l£% 
m (P DM) «*^</^*B*W (PWM) flHHFoi 

[0 0 4 1 ] 1» 1 fy Ff-f-^^irrt 

Z>zb\cX.<9. P5#**Ev^c«5»U4v^5K:ur l t' » 
y h x -< * /Ml *X l± T a y*{a * A/J $ 5 r <b 

[004 2] mCiot, 1 t'y hf-f 
ttT-J-n y*ft#«r A* Lfc 1 t'y l-x^y" 

[0 0 4 3]-*. 1 t'y hf^v^ii'/HlftTtn^ 
9 , l try Vtj V9Mt J %tT1-u?\t%i:*:mmz 

[0 0 4 4] 1 If y F-t^ v J y-/M§^.&tfT 

icioT, ffi##KA;fi£tf5;o\Xtt^1";h,jo»— *£A 

[0 0 4 5] r.tbe,#JBlWf«*a«r^UrA^ 
$4x/i 1 try Ft^ S^nHS^&tf/XttT-J-n y-{f # 

[0 04 6] Lfciiot, ^</WXlSi|(S«5PnAP®Ef|dS— 
STJboTt. 1 t'y h^w-v^/Uff^irT^ny-lf^ so 

tHMEHfcRitLT, XtlZtltzl t'y Vr^WMt 

SrJtKUTT^^ttl^SrWaELWS 1 try v?yvu 

[0 0 4 7] ^(Olfyhf-f-^/vry^ 

SSBli, ±Ks£® 5 huIS^Wcd l f y 
^LTA^^Wcl t'y hf-f v?yVWf 

[00 4 8] KMt^b Ut, Mz.C£'<;Ux 

«&sn ( p dm) {t^/^^waMi (pwm) 

froi t'y hf^f ^^/ufs^-tT-^-n^f^-i:^^^-?:* 
nroll Wrtt^aSr^LTWffil^KA^Stt, r^f> 
#f 1 »f«#^$r^LTA^$ttfc 1 h^w s^A* 

KA2jSftfc»-&K:i4, l fy hr-f v^/Mi^&tfT 

KJ; 9 y ^X«4t5fc-tw:*)5„ so 
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[0 0 4 9] L*»U *3SWI-J:*Hi, #Sl»rSfS 
^LTAAJivfci t'y hr^^^/Mlf&^/Xli 

ldA^$^5 0 *<£>^ 1 IT? hf* 3?4"HI*Xttr 

[0 0 5 0] LfciSot, lf7hf-f^^Hffi:7 
:Tny'm^ioA;^£^9#*fc££«c*sv^'b, 

\Z 1 f y Fr^ v^yVMf^XliT^ny'ff^cDV^ft^ 

-r^rirlrj;'?, l t' y h-rV V* Mt^tT-fv y*{s 

[0051] :©ef, /</u^tii(S<oPpjp«jEitds— ^ 
tfcott, lITyhr^^ Mt^RXITi-u y*fa # 
as|B]i$K:A;&S*ufct§-&lc, ffi#0?t$&tftI£M«rflfe 
SlfcRltLT, A^Sftfcl try h-x-f^y-zHf-^XI* 

vxT^mti&mmi-'ftz 1 try h^-i wrvrv? 

[0 0 5 2] #3gHJO 1 fy F-t^ 

-> y*-^ asMia ss at* r. t \z x <o ? >\> * ^ l t 

i t'y hr'-f S^^A/T ^rSe«tJ3 
V>T, ±.f£XMt %k Lt, «*.tf^^^««ag« (P 
DM) ffi-^/^^MXH (PWM) (If^ffil t'y h 
f^-f v?^/Wf fi7tn y*ff Wt#*iX?tl<Dm 1 Wf« 
¥a*^LT»T^"I^liA^$tv5-*. i*tfe#JSl 
KfS^S^^LTA^^iXfcl t'y h^-f ^#/WS#X 
liTtD y*{f $ fe«c**u-p*ncKrt fc* 2 EW^^ 
a^^LT#l|ffl(DSit>Sl/-</Wor^¥a(CAyj^H, 
o^I^/v-dSpI^^ti-fc 1 try F--r-f v s ^vHf#S.U J 
/XI±7-*-ny*ff^{4, 1 t'y ±7*4 V9Mt 
' W)«fXU7tB y^f^HfflroA^ffi^KA7j£ftT 

So 

[0 0 5 3] .hiSW^B^tctHlf, ATjm^-i: LT, ftl 
*.tf/Vu^««JlEP (PDM) flr^/^^WaEil (P 
WM) m^m<0 \ f y hx-f v f ;?yUfI^-tT^Dy'^f 
b#**l?fr<nm 1 »fS^a^^L-C»r««Itll-A^$ 
ttS„ i*tt>#JBl tffS^aS-^-LTA/J^nfc 

1 t'y hxW^^/Wft-^XJiT^ny-ff^-li, ^ibfc^r 

ttfcl t'y h x^yvum^&UVOmr-^-n 

y\t%mm<T>A^-T-^At>z)xx&«®.&\z7 ! fr? >s 

[0 0 5 4] L-tzA'^oX. YTJ'JfiMt^bT 
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BSit-rs - 1 &x% 5 1 g idx/i'^ ->-^ 

[0 0 5 5] iWtfc, 1 fc*y hf^^/Hfttrt 
Vo<Dm C b ^v^M^Sr^ftHfH L-TWAt 5 ^ k #X 

[0056] roig*, '<;i>*mm<»mm&.m&-iE 
b\zmmiz.mitvx. Axzixtci try hx-rv^/Hf 

\sUl'$:mmLTT>7MJ3&m&L'&Z 1 try hf-f 
[0 0 5 7] 

[0 0 5 8] &mM<OBM<Dl My \-7 ! 4*y9>VT>7 
ggioii, m i f-^-fJ; i try hf-c W Mt 

tA^jffif i it, um^^j^^wct^xcomm^ 

S-r/l^^-^lEgflS £, ^/W.xi#ifi3g4 k^ a-/< 
X7j/U?8k. Mt)iQ*9 k*mZ.X\^ 0 
[0059] Sfc, lf^hf^v^^/uryy^iio 

^•S4£±IES#ffi#3§3 a©AM§i LT*#31S 

d»b*5#3SEKFCa«iantfe*l«-CV^4. -ffrfc>*>, 1: 
f2CDM#»#2g3 a&tM try hft?ft83 bA^/*5 
7VW*i/;/-=rfgpaiS3;a5, #»m&FC*«;tSwfcfc 

[00 6 0] iBOfiHWSEft-S-A*** 1 II, A>} $ 

[00 6 1] ±fd^#S2 ML, «i|>gPS8ffi ^ATjS&l-f 1 

4*>fe#Jt|gKFClCj:oT«38t»S, mM&G&Tf? 
oy^3BJB#7*ftTA»31**bS»iBft*S 6 £ £ A 

[0 0 6 2] ±E»36»a»«3 a 11, mKOffiftm® 

»Lt. '£&flttHR9S 3 a Sr 1 try hft^Hfc2§3 b-^ 
tH^-rs, ±121 fc'y h*Hfc«3 Ml, 
a*>P>A^Stbfc^»^f#S 3 aCOHte^flJJgL 



Lxs</isxmmm4^ttit)i-Zo *&te<r>m&<n> 

i try Ff^^^ry/Slti 0(±, l t' y hiiHfc 

S3 b(D^fc)^|c3ffil:^t:SS-K^T, 3tt*^k4: 
[0 0 6 3] ±IB^/l'^li*gS4H, tvU* v-^t^H 

+vxttStiE-vii, -s«/iT'fc5, fcfc-u &-r 

RT^t-TSr i:ll*SI«Wtw*J^TBrtBt?*>5. 
[0 0 6 4] fc^T% *#<bftfc*>f yf^^f^T-fcS 
/</^*«(t*S 4f±, -tlEn-^^/P* 8JCA7J 
Sn5ir*l:, »»HlttFCJL©JMi«5l;:fcA2j3ft 
5. 

[0 0 6 5] ft*;, *3Slt<DJ8«-CW\ a#«PXtt«t« 
#!*©2»»lC#LTJfc«ffi+VXi4j£*ff-Vfc|Rj£ 

[0 0 6 6] ±ten— 8»1, /</U**S*@3§ 

t57^;^ffc5 0 n— /<^.7-f /U^ 8 11, fiRJ^fl^ 
?9d>f>ai^$ttfcWyj{f^-S 8H, Hl^Lftl^ f— 

[0 0 6 7] ±E«*«5tt, ffl®[iISSFC±li 

P>ft, ^/W-^iS*SS4 A»P,tH^$ixfc^/U^Jiitigm 
■§-S 4 0M<fSr«sLT'jfjlff^-S 5 Sr^-TS, "Tft 

4 11, ^iBBEV^loTiiilil^ttfcff f-T-foSWt 1 , ^ 

^•s i kv>'< : 7>*i)>-&t>t£\,\ trt, ^«S5»i, 
* ^ S fc ii> r w 'Jf S@ SS F C . k \z. IS it b ti X v > 
[0 0 6 8] ««»Sd»c>W**ftyi:»ia«*S 5»1, 




11 

[0 0 6 9] ;:x-, #.W&<r>W&<n i h-rw v 5 * 

/WT^SB 1 OX-IS, 1 try hf-f V9 Mt%At>$k 
■f l 1 l-A/j^fc 1 tr y hxw i>9Mm^S Oli, |g 

u^iliffs l *sS*gfH8{S-f§-A;>j4£^ I KAtiZ 

[0070] *Si*«>««i'Ctt, fiUffiPISff 

SI 1 wSgtlu^/uSr^JE-rs^irlcJ: 9, AtltfV » 
-■^Sr^IL, »4t«rtfttSt»fc4 

[0 0 7 1 ] l"</HSTg«B 1 2 «, BT^gfei 

S8*»f>frS ^/V-aV h n-zl'llVR 1 *»e>/«CoT*5 
9, 1 \f-y bf-i'SfMt^rS 0 &T1-v Stoke* 

[0 0 7 2] iEiritOl hf-f '^^r^t 

[0 0 7 3] ±iei tr* i-f^^^/i'Tyygti ox- 

13, 1 t'y Ff-f v^/Wf^** i t'y \.=f^ v- ^ /Mf 
Kt}^ 1 1 {CA^ftSo rroit'yhf-f v 5 * /Mi 

btltL'<J\'*&&£M (PDM:Pulse Density Modulat 
ion)) fll#^»'</l';*«a£W (PDM:Pulse Wide Modula 
tion) ) ft *H$T*fc3„ 
[0 0 7 4] Fr-C i>9Mt #A^*^- 1 1 so 

l£A7l£;ft,fcl t'y Fr-f v^/Wf Oil. fiffi^ 

[0 0 7 5] r©S«U"</m»«#S 1 11, JgflMfi 
fB*AA«l J f : lSr^L-ca^«2|cA***v*. * L 
T, SM2fli < crogitiu-«/Hllfi{f^S 1 £, B 

Fciao -casssg 5 &vmm® 6 £igT A'Jf i§ 

Stvfc»HftS 5 • S 6 fcOft&fll ^"S 2 Sr^-T 

[0 0 7 6] ftV^ 8»f»«3aCJ:org»«* *o 
S 2*a»LTi»i5){afS 3 a ££/&U l^yF 
ft-?-fl^3 blCioTCcDS^a^f^S 3 a£x-f i> 

m/f + VXIij£«£E- V ^ffll^T^/i^if *§ LT/f*x 
[0 0 7 7] /</^*«4B4R05«S«5 0iS«l 

fflm\zi\,*xmm-t-z>. so 
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7^ 

[0 0 7 8] f'A'fi'jrvmimSfrbtiifti&tlZtt 

itttifiim- S3ii2 ttfi^bxi* 3 m&^tm »-f no 

S l©^/Hc:a»*>;fc>?>T, a^fcm^ff^-S 3 0>£IBtt 

*$^*/<^««(t#S 4 <DW^] U-</Hi^«/£ + V 
Xtt£*EE-VlC«5*ft#i-SC:ilc4 9, S(6l"<^ 

JflftS 4 ictt^-t 5 + v Xli5fefl;/£ - V a> 
«JIlt«jL5ri:KJ:ot, y<yWJ^*g*@«^S 4 OTfcti 

[0079] — 2k 7>c— hv<y* ztizmmim^-s 5 

• s 6<Djg*giiS*Su^/HSS{f^-s l iroilx-^S 

»JMt^»t-r*. u/tasoT. ^/^*<S4ictti&-r 

5 + V X - V l£ i o T ftT-ft W 7J im ^ S 

3*S/</i^ifi|>ILfc4§£l£li, rtv*7clcMi-fci>e) x m 

mm^rs 6 (omm^mm^/^m^m-^s 1 

[0 0 8 0] ioT. ^s^SW^ftSr^fe-^lciBg 

[0 0 8 1 ] *HJfiW)gliS<7? 1 fc's/ hr-f v^^yu 

tc, faSfc, 1 t'y hf^ v'^/Wf-f-S 1 *5A7J$*t5*> 

[0082] 3fe-f, iifiLfcipic, tr^ hf-r 
^^/Mf^-A^SST- 1 l KA^tv* i hf>f v 5 ^ 

PDMft^-Sr^^^JiiliiL, n— 8 *iiL 

2Stt, -ft, ;Ffi£^5::<!:lcft5o 
[0 0 8 3] L*»U**se>, ^nx-tHSfe. 7^9 *s7 
•v^gi5 3*^#:^£-rs^i:V^^l ;»fA'^'>^| 

/<^^UJ«« 4 J: o T4 C SiS^SLno* 0 

Sr^fi9ii±> SI2l^-t-j:5i-, ®.te<F>$L-h£&*) 

[0 0 8 4] rofcft. croi&^ft* t) SrSSfcfeli, 
4 *> Vw^iiiliim-^ S 4 iS:*i*S £ * 

5^fi*i*>5. -r^^^, 7^9^if-^mm%^WL 

4 & ilti! 5 fcWT- $>.&,, 
[0 0 8 5] rro^fflSr, $lblCf¥a;-t-So 
[0 0 8 6] 5te1\ ^/U^H»««4^J:o-r^Cfc«E« 
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13 

<»wm xh z> y -i x -> x. — f > m ± o t / ^ x -> 
[oo8 7] sfc, ^/i-^.iiiiisS4 ir^-r^m^u^ 

frxmffi&4 ^<nm&mi£&'b& < fts t y ^ — kv< y 

y-*<b/h£<ftS. LfciioT, PDM{f *§-»^/u*#c 
jiii^-t-5^r6jJcf^ffl-t-5o i^tc, a* A # < ft 

4 1 7 -f - y 9 *fiA# < ft 9 '<i'**ttSW>"f-5 

* K*aMt?>^ttft< ft-5„ 

[0 0 8 8] ^/^l«*S^4|r < toT^Cfcgi 

tt, 1 \fv HS^b2§3 btfSy nyylc.fcoTliW-f-3 
z.<D^LB^*)Ai? a y^^mf^izhiXli'&HSL^ 
*t5<, ftfc\ ftjfic07 f /V-^v'<r-v^pSl5 3-Cli > 1 fc*y 

< li*^ y?" K#^^^>^{cioT^tt$tv5 ^(Dfr& 20 

St^fts 9 &®ux-r s r t tcft ^ 0 

[0 0 8 9] Z.<Mg& % *Hlg(D^ffiWx/l-^v'i/^^ 
£i£#5fc£>£ftoT^.5 0 

[0 09 0] ft*5, *3**0»ti-ett, 1 K"y hf-f 

i£&7vi'y-i'y*^g«[H]&{cA;^LT^.5a5, ^-fLt 

(B-§-<oSiSu'</V'*^'ft:S*T7 f /V'^->'^^Sl^3ic: 
A^HtTfc&l^ ££>t^ 1 try Vfi-7-^3 b <DM 

A;*j£*Tfc&V\ 

[0091] -rftt?-^, dti^i**- T-<*m-%ikvit 

[0 0 9 2] 1 fy hx-f^^/Mf ^"S OSrA^I 

tlZ><DX\ 1 hf^ i??M9^S Off)? a y ? b%% 

tJ-vxy >rm(D?a t*&&zitx&< r ticij; 



74 

So 

[0 0 9 3] ZZX\ *HJS(D0^{C*5^T, A^ff^ 
oS 9 l try hf^ v?*/Wf f-S 0£OMtlu^/u$rpI^ 

^{t^ftiiftf>ftv\ 0*19. ^^/H»#*rea-r 

1 try ^yvMB^S 0£V^S9!£Lft^<b, M 

SL£JB< J3-e^*>5. znittb, 1 f y 

£fc, A^ff^O^n yy^-frvX!; V":/ 
Wftff^-T-fcSo 

[0094] rroi ^ic, *.nm<n>Bm<n> 1 try h-r-c 
•^^/l/7y^gi 1 o-m, Atim^it7 f ^? y^S 

±oT, 1 t*y FOt^HkWMfS 3a5^^tv5o 

[0095] *Hlfi©»in?»i. KMt^hv, 

T, 1 t*y Kt^-y v^^/Hf ^-S O^A^^ixSo L 
T, rtoA^j^ixfc 1 t*y v?^/Mf^-s Ofi, g 
(i w-^/u bI^Ss 1 2 IctMts U"</^^xl f^ixfc^, =f 
>\s* 'sP^mm^ Z\Z.X=f)\>9 *s9 '-v^mZftX 1 try 

4)4fiS4 \Z£Z>s</Uxmm\Z£-oXtilt)£thZ e 
[0 0 9 6] iKK^r^^ffl^Sr 1 try 

[0 0 9 7] LfcriSoT, ^</U^ii#B«>PnJDSffiffl*s— 
ttfcott, A^$ixfcl try hT-{i>?Mmmztt 

mmLmz 1 tr^ hf^^9^r>y^m.i o&mm-t 
[oo9 8] c&tt0»gtt2) *%w<DM<Dmm(DMm 

[0 0 9 9] *HJ6c0^li©l t*y Y=T4 WiVT^? 

gs2 0T-ii, m 3 i 9 id, Miui/</i'xmmm 

m ( P DM) ft#^»/^U^«*BI (PWM) flf f 1 
t'y Y^J i>9Ms^rS 0 trto^s 2 1 ktfisi 
B#lcA^3^ix5 <t 9 (cftoTV*<5 0 
[0100] -t LT, 1 fc'y h^-f ^^/HS^-S 

O&VTi-n y'fs^S 2 1 lilHB#(cSg*I U^C/uaSfglf ^ 
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IS 

frxmmmit^XJlM* llcA*>$*iSJ:?lc:&oT 

10 1 0 1 ] -ftj:t>h. *HJS<O^T-li, 1 Fr 
4 v^/Wt^S 0I±, l f y KtV ^^/Hf^A^ffii 1 

1 lri^A^SftT, g*@ i"<jmimiR 1 2 Sr^-LTS 

T+ny-ff^S 2 1 ^T-^n ^H-^A^^ 2 1 
a»&A*£*VC\ S*SU-</W"I^gi52 2 ^LT±EM 
tBiffigff -^A^iS^- 1 \CKti SHS. 

[0102] jb»s«i"</i'BraEaB2 2t±, u"< 10 

/unyhD-zl/giVR 2^T«fig$4xT^5o 
[0 10 3] -f-ft*?^ ***0«tt"C»±, 3 t*>? l A'9 
•>y^£M£tltz 1 tTy hr-f v'yVWff-^S OSrl tTy 

t'y hx^^^/Mf^A^ffl^-1 1 tgifiPSff^A^ 
*HP1 i^BflKs 1B*B u^BTSBffl 1 2 £IS:ttTA;>j£ 
ftfcfM^i'y'-rjfcWIStifcl f y hf t 4i?4>A>mqrS 
o ©fists i"<j\s*mk £ -fr 5o 

[0 10 4] ^BSfIC, T-tuym^&T-t-afA 

tS*IiiS{f^A^iS^-l 16«u"</upr*» 

2 2 SrlSJtTA^ StifcT^n y*{f ^© i"<A't:1E1£iS 

[0 10 5] C*tlcJ;"K Hfyhf-f^^SO 
t7tn/itS 2 1 t*S|H^{CA^Lfc®^-|C*3V> 
t, 1 t'y bTs(i?9/l>m%-S 0 kT-fvym^S 2 1 

^9a»fcm*£ft$aAffi#©:fc#$fc3l' Kn—yui- 
[0106] *3iJS<D^«T'f±, jites 30 

j® u^i/p Pl'^g(5 1 2 ifii|igW</H5r^S|S2 2tlcoV^ 
-A'glttVRi • VR2«r-c$8/&LTv^ 0 zntztb. 

U^3y|-D-/l/giVRl • VR 2teiIftLT*3 
»), 1 f y hf-f VZMt^S 0 tJtn^flfS 2 1 

[0 10 7] lfcj!ot, A^£;h,7iyvUy-->y'^'2sS 
Sftfcl if y hr^S^/WH^S 0 bAt)£titzT-ru 
VAMt^s, 2 i tropwrou^av ho— /uas-e «> 

i#KDo*^.t% x/Py- v'^-r^p^ixfc 1 
tTy Yt'j WMt^S 0lC*fi-5m^«^9^f>(DtH 

UJ/7*ftiSrRH*K*ftS*sri!Jstf#S 0 w<D7c 

[0 10 8] Z<D£ *mM<D]tm<D l t'y hr^ 

frxUB&mm ( p dm) ft-ft-^/u^tg^is (pwm) 
2 i tjj5jte?ijjc(^B#A*$n5o so 



iff 

[0 10 9] r<73«£m> A^ff^-i LT, 1 tTy V*f-< 
•^^/Wlf S0t7fD^(g^S 2 1 £#afe#ll^l§A 
^3 *§£-(;: *JV^T t , "str-rizmziMz 

1 f y hf-f WMt^S 0SO!7tB^I^S 2 1© 

[0 1 10] '</u*i««-t-*II&l::R»*&*tfcfitt 

u~<*<»rKMi 2&i5iB*Bi''<vuBraE«u2 211. a^£ 

ftfc 1 t'y ff-f ^^/Wf-f-S 0St57fo^<tfS 2 

[0111] roigs, wttf, 1 ^ror-^-ni/Tjfy a. 

J: £±0. HH<do**-t\ l t'y h 
x^yvHt-it-S 0 kTi-u fm^-S 2 1 £«>W;fr*:#J 

[0 1 12] LfcjJSoT, 1 t'y hf-<^^/WIfS0 
&U=T^n^f^-S 2 1 M5imzAt)£1MtWi&lZ^ s< 
/UXlfililcDSliPttJEffiVjJS— SffcoTt, AfiZMz. 

1 tT y hr-f v^/Wf^-S 0M7tP^S 2 1 lw 

sr«*L»si t*y h ; rji?9;uT>'7'mm2 ozmm 
[oi i3] c?£ife0>7f$jiB3] ^m<r>mnmm<nwm 

{co^Tia4fc:g<5v>-cifc9l1-*uJ, £lT©iI9T-;fc 

©®fB 2 L/cgfltf t H-<0aM&*r*r-t-.5«$«- 

[oi 14] ^HJSco^ffico i f y hf^^^^yy 
^B3 0li. El4|i*-rj;5»c, AMm^rt L"C, ^Jx 
{S^VW^^S^W ( P DM) (t# J ^/-«/l'^*B^S3 (PW 
M) {f^©l t'y h^^r ^^/Hf-^-S 0 tTta^fa 
fS2i t*s-ttu-e*v»fSi Ltca^fx 
M'/fSWl • SW2$r^LT^^rigtcA^$^l. 
5 0 Z.tlb&VWWz.X'i yf SW1 -SW2& 

^LTA/J^ttfcl t'y hf-f^?/Pif 
ttT-^ny-fsm-S 2 1 ©S*S u-</WS: ^-^2, 1 ^B©g 

mu^/uvf&m&k uTco®*iu-^</URr^aj3 2as^/u 

[0 1 15] -f^fc>*>, #§)t)#x.^'r yfSWl • S 
W2li, ^MONtSdfciaot, lt'yhx^f^ 
^/Mf-§-S 0 t7tn^gfS 2 1 iOW**igiBV^< 

/WpT^a5 3 2(C^< c tasr-^^o — 

^^fSWl • SW2I2, V>-ftV*»— MONtSr i: 

tCioT, 1 f y Kt'^ v^/Wf OXI-iTTufm 

ts2i t«)v^-f*t*»— *«r««u"<^praEas3 21^ 

[0 116] ±IB«^£75 1 tTy Ff-f y?/u7yygt 
3 or-li. ^•ft^^v'y'^^^ttfc 1 t'y hf-f V 
9 Mt $r S 0 (4, leyhrr^ /HI * A^iS^F- 1 1 
7J»P>A^-r5^, -&©1 f y Kt'^ v'^/Wf^-A^ffi^- 
l l t®*SPSW-i-A*^l ttDF^tc:, «j*»#*.Srtf 



t# gg 2000-332553 (P2000-332553 A) 



(10) 

17 . 

R3*»e>*5t8»l"</i'Pr«»3 2fcSr»lt5o "t L 
T, 1 t'y hyV^/Wf^A^iS^l 1 ^<bA/j£*v 
fc i try hf^ iSfMB^s o rog*gi"<^^t$t 

[0 117] T-f-ufit^S 2 1 W#^l±, T-*- 

o ;/{« ^-A^C^F- 2 1 fabAJj-fZAK ZOT-rafm 
1 t 1 fc'y Y'rjWMt^Xtl^X 1 

£©hbic ®<omz.zft b^m*-** yfsw2 ti >o 

y h D-^gf V R 3 SrSltS. tLT, T~f~ 
n y*ff ^A#«^ 2 lfrbAJ]iStltzT1-ofit%-s 2 

AMf l^$t57tD^ffS 2 1 fcaHtS* 

[0 1 18] rftldioT, W*I^9«»bWt<5HJ 
^<S^-05A t £ Sr =i >- h d -/u-f 5 - i j)5T*# 5„ 
[0 1 19] — ;6\ m^OWX-X^ yfSWl • SW2© 

U^/U W^SB 3 21CT1 fc*y hx-fv^/Mf 
#S 0 tTi-aViB^S 2 1 tW^^rSifgU-^/Ua^ 

tr^-n>/{f^s 2 1 b<nm-}i*mtZ j £Z>z.b&-z% 

[0 12 0] Sfc, mymx-X-i yfSWl • SW2Sr 

tStt £ r t \c x •) , t^* v^^^iw £ tifc 1 tr-> hf 

JiSfMs^SO tTi-uym-%-s 2 1 i:*satf«ri: 

[0121] icoipJ-. &mMv>MM<Di try hf-f 
•^^A7i'7'gl3 OT'14, 09*.tf^vi-.*?ga^i8 (P 

DM) fS^'^**!^ (PWM) it^-m<D 1 t*y h 

9*-f s>*/Wf^s otrto^ffts 2 1 tt^ti^ti 
roftJOM^'fs'fSWl • SW2S:^LT»fSS"Illtc 
A^^tuS. 

[01 22I lifyhT^^^/Wltsot 

yfswi • SW2lC-CSiBt-t-?)r ttiit), pW^S 40 
V N iC^# L&V^<fc 9 LT 1 ITy hf^^^MI^SO 
XfiT-f n^I-fS 2 1 ?rA^S*5rt^ft§. 
[0 1 2 3] CtVlCioT, lCyhf-f^/WI^S 
0XliT^-n;/{f #s 2 1 SrA^Lfcitirii, 1 tr y 
hf^ i??Ma%S 0t7tD/<ffS 2 1 £<Di!£fi 

[0 12 4] 1 try hy^ v'yvHf^S 0 t7t 

o^ff^-S 2 1 iroW*S:#«I9#i^W yfSW 1 • 
SW2|:tONLTSif5r t(CJ;<9, 1 t'y hr^ 
•^^/l'ffifS0t7tD^ffS2 1 i^fS)B#»CA^^ so 



[0125] 1 try hf^ v?y/Maf-s OR 

U!7tD^S2 1 ^(^BttdA^^iXfcii^JC, 
fi^j-fSWl • SW2l;ioT, f^#*{-A^^ 
* 5 a»X 14V vf £ A^i" 6 5 - t & 

[0 12 6] £fc, Z.tlh&$)*)Wz.x4 yfSW 1 • 
SW2 5r^UTA/j$nfc 1 t'y hf^-^^WIfSO 

u^s/uprag» 3 2 #>-<yu* JBB*-* (WfcKrt ?)tvt 

[0 12 7] Lfc^oT, /^W^lii|6roEnitl«JEfitva5 
-^tfcotfc, lfyKf^y^/mtS0i:7tD 
^{I^-S 2 1 tcDV>-f^-*^A^^-ti:)ti:#^l4. 
i5#©T#fttf»«*l«:l».ihLT. A*>£*tfcl fy h 
rV 'stMt^S OXttTi-aym^-S 2 1 td*tLTfS5 

#5 1 f y Ff^v>?/P7>ygl3 OSrStt-TS " £ 

[0128] tmrnnrnmi) ^m<Dm<omm<nmm 
mnwm 3 wHBi-* Lfcswt ra— ©aigfcwf* w 

[0 12 9] *mM<Oftm<Dl fy hf-f^^/U7yy 

Sib 4 0 -c-ii, n 5 tc^-r j: 5 (ci, mmmmcoMM 3 ^ 
1 tr-y hf^ i? * >vt ^-fmm.'z oi^lt, # 

Ml»rS#St LT©§)t)ftx^->fSWl • SW2 
^ttA^JtVfc 1 t*y hf-f f^/Hf^-S OSt// 

x{±r+n;/m^s 2 Hi, tym^fkty.xnwofttf 

*4 y5 L SW3Sr^LTS<6u^</i'W^gP3 2lcv^-fn 
[0130] -fftfc>*>, ffiiai try h^-^^yy 

£■3 OiCfclTSgj*)©*;*^ yfSWl • SW2iI 

2 trophic:, WoftVxj y fsw3 

[0131] x/u^ v-y*-^igp$tufc 1 t*y 

hr-f v^^/uft^-S 0(4, 1 t'y hf-f v'^/Hg^-A^ 
SSS^- 1 1 frbAjj-rztK 1 try hf^ 'y9Mt% 
1 tStgPSfs^-A^S^l t«)HIfc, §J9 
fttfZ'fromvftttX'f SW3 iliffiu^/wsr^giJ 
3 2<!:£gS:tf\ AtlZtltz 1 tTy hf'-f v^/Mf^S 0 

^Jffi^- 1 — A^^-yr-5 1 tTy hf^ v^/Hf ^-S 0£08s 

[0 13 2] 7tD^ffS 2 1 ttTtD^II? 

A^3«^2 1 frbAtl-tZtK ZnT-TuVm^AtM 
*2 1 tS*MSS«ffi€-A^«^l trophic. ®*)9trt* 
ft 0 ttm VftrtXJ ?fSW3 j: fi« U-^/l-^glS 3 
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2t&W>tf. A^^tl-fcT^n^f-^S 2 1 <DSgtSU-< 
fr*mtHMZ>^ ticX 9, SftMSfll ^-A^«^ 1 ~ 
AA5t57tpms 2 1 wfiBu^/i^SraEfls** 

[0133] rixtctoT, a*is^9*»e> 

<Ott};Wf £ £ 3 V h a r i: So 
[01341 Sfcv ltj'hf-Yv'i'^HIfSOtTt 
a^ff^-S 2 1 t(C^LTI^CS*SU-</W"T^gl5 3 2 K 
T 1 f y hf>f v^Mf-^S 0 tT-ToVm^S 2 1 t 

WoS^KT, AtlZtltz 1 t'y hr-f v^/Wf #S 0 
KDW^^atA^/Stl.fcr-^n^f^S 2 1 (Offi^J^ 

[0 13 5] £P>|C, ^0 9#^.^-f yfSWl • SW2 
SrSSttSr tic J; 9, ^fex/i^ ->^mm^tttc l f 
•>'hf^^^/HlfS0t7tn/|ftS2 1iiJ! > SB 
^SSt-tJVNTS r £ SrKitf 5 r t S„ 

[0 13 6] *7c, ^Ot)#x.^'t' yfSWl • SW2© 

&**m&-rzt tie, ^y^ft^-ry^swstr^oo 

LT*3< r t\cX 9, gjO^Jt*^ yfSWl • SW2 

So 

[0 13 7] W±CD.fc?lC, A^ff LT, mz-t£'< 

frx&mgtm (pdm) m-§-^^u^in^ii (pwm) 

{f^©^fcr/i^^:/-^'gIS$;ft,fc 1 t'y hir.* 
/Hf^-S 0 i:T-^a^{f^-S 2 1 h &%tl*:tUD® 9 # 
x^yfSWl • SW2Sr^-bT»f^tetcA^$ 

AtlZtltz 1 try hf-f v^/Wf -§-S ORtf/XKT-}- so 
n^ff^S 2 l*5il:^gi|ieu-<^W^a5 3 2(CA^$tl 
fc»^-fcl±, 1 f y NtV v^/Hf ^-S ORXfT-t-ulf 
{f#S 2 1 *»f«UT§]t»#^fct#tc, 

[0 13 8] L>6>U &%m<DBmv> 1 hf-C 

^7y/gf4om ^OM^yfswi • s 
V^&^LTA^ftfc 1 t'y hr^ 0& 
tf/XttT-f-o^flM^S 2 1 §J9#tt*-f yfSW 
3 LTMi u^UnllE^ 3 2 (dA^ £*tS. * <£> 

1 t'y h-r-r v?*/Mf OXKT-fvy'm %S 2 40 

[0 13 9] LfciSoT, lt*yFf-f^^/HffS0 
t7tn^ftfS 2 1 i <7>A;ft£^ 9 fettles 
Tfe, *0>IB»H:, «J95>t7^^ yf-SW3lCioTJi 
8fr£*lS„ L^aSoT, flfejllCl t'y V74*J9Aft* 
S 0XI±7tu ^{f #S 2 1 WV^ixi^ffii^^^fc^ 

"TSr ilcj: liryhfr^/Ht^S0i:7tP 
^fl^-S 2 1 tcoM<75§J!J#x.B#ro/^X(D^Srfi6i3g 
lcKJk1-5rti*s-C#5 0 so 



[0140] r^ssm, '</i>xmm<om)ja , %.&mv&— 

tt-Ji-ott, 1 try hr-f v^/Mf-si-s o&t/T-^-a 

vi&&m*mm\z&5ik lt> aaswci try k^^-^ 

^yHffS0XIJ7tP^S 2 lfc*fLT«I<iJ5c« 

fy hf^v^?/w7>'7gi4 OSritifc-f SwiaSTt 
S„ 

[0141] cxttajBtts] *&m<w&<omm<r>j&m 

So ts^^ti. mm<nmi&<nMmi ftv*bn 
*©»«4 ©hb5i^* Lfc«K*ri ra-«>««6«r*-*-*aj 

So 

[0 14 2] *Hlfe03^<8<Dl f y Y°r 4 *s9 /VTls-f 
OX'i*. 06ic*i-<tpjc, A*Hf^£LT, #J 
fctf^A^fcafcfll (PDM) flNHv</U*fW«W (P 
WM) ft ^<T> z f'ib=ffl'9 ~>y-*&sM£frtz 1 t'y hr 

jWMt^s 0 tr^-n^f^-s 2 1 tds^-ix^ttw 
JBl Urft^at U©§1!)S^^ yfSWl • S W 2 

yfSWl • SW2Sr^-LTA7J^tv7cl tTy h 
x>f i^^/Hf f-S OXI17to^StS 2 1lt $ (blC 

fSW4 • SW5 ?r^-LT#l|:ffl<DSi|iIU--</UpI^#|& 
t LX<Dmm^^^^4 2 • 5 2izA^l^n\ fr-O 
W>%\"<'\'&~5S%i&fotz. 1 t*y hr-f v'^/Wf-^-S 0& 
t^/XttT-f-n ^fS^-S 2 1 li, 1 tf y hf^f i^^/Wf 
^mmOAtimi- 1 LT© l b-y h^v^Wf-^A;^ 
«^F-4 lXliT^-n^f^ffi(DA^3^£ LT©7t 
o ^(S-S-A^W^ 5 HcA^$4x, Jrti^ix®. 

pgf5 3tC*JltSM^^3 a ICA^J$iXT«-«r|4iJC 

[0 14 3] -Tttibh. *r>V9 istr-v&mZttlt 1 t'y 
Vt ! '<WMb j %S 0 £T^-D:/fs^-S 2 1 £(Cl*fLT 

^-fyfSWl • SW4XliDt)fx.^'f yf SW2 
• SW5t Sfi^©Si|SW"</UBr^gB4 2Xllfifil^« 
2 £, 3*g(D 1 t'y ^^/Hl-§-A/J«S 

f-4 1 X<±T-f n ;/{f #A^«-7- 5 1 i:. Sfig^M^S 

4 3XliM^5g5 3 £?r^lx.T^So 
[0 14 4] w*v(CJ;«K ^ft^^S/^-raEHS^fc. 
1 t' y 17 J i>$Mt^S 0 irT-^-P i/ff ^-S 2 1 £ 

[0145] rcoi^ic:, #mm<DMm<ni t-y 

-^^/UT>-^g5 0TI4. A^m^irUT, W*.li^< 

(PDM) {s-§~*v</l'*l@£fS (PWM) 
iff^Wl t'y hf-Y^/Wff SO t7tn^ffS 
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2 1 k&Ztl^txmty'OWz.Xj yfSWl • SW2& 

yfSWl • SW2§r^LTA^^*xfc 1 \f y Y=r 
■i v^/Mf^-S OXteT-rufm^S 2 1 li, £ Ibid* 
ixWKKttfcSJ 5-fSW4 • SW5Sr^L 

T«-*fflODS*B^/H5TfggB4 2 • 5 2 ICA^ £*tS„ 

fijg i/^iJpTf Jtife l yfy Y=?4*s9M% 
^S0SU ! /XliTtn^(ffS2 111 lt>hf^ 
W M%^%mv> \ t'y Yf-i^^Mt^X^l-A 1 

^ $ ftX & * IS i lex * ^-rgM £ h, So 
[0 14 6] Ifciiot, lfyhf^v'^/WlfSO 

fltsoirtn^*fs2 i fc©IW0>iggEW£B$ifc-t 

[0 14 7] rrofcfc s i br-> hf^ v^/Hf-i-s o t 
rto^s 2 i fc©x*m#«sffis:ic^<|j#*s 

[0 14 8] w<D^*, /</w^JS(B(DPnjom/iffi^— ^ 

ffi^S 2 1 tfEHSfcA^SftfeW^M, pWWTifc&tf 
W v^/Wf^S O&tf/XliT^n s 2 l|i*)-L 

1L#5 1 t'y h^-c v^A-T^^SS 0£»#t-f 5 
[0149] so 
l±. Siiroi?^ AMt^bL-X, 1 

[0150] *n^>x., fiWi^A-pHE^afc.fcoT, 
£>S^T>-yw^*A^$tifc l try i-T-c VfMn % 

comm w^sritm-r s r t ic ± 9 p»-r s r. <t 

So 

[0 15 1] Lfc^oT, ;>VP.*Jftg0>PPfla«/Iffias- <o 

[oi 5 2] f y hf-fvJ^^ryy 

|^255/°^ii*S-rSHtjlC^:lte)ttTl^'b<7)T-$)So 50 
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[0 15 3] ^Mx., 1 \fy Ff-C s J9Afa%kT1r 
n^ff-^iSr^iJ^I^^A^-rsro-C, AJjit^bL 
X, l |>f-f ^^/HI^-iT-^-a^I^-iriiS^iJId 
l^f^A^^^fc^ldio^T'b, Tft9 r *'*S'*'-rXII 

tH *j * iw-i- s r t # wig 1 4 s . 
[0154] *fc, ;<*xmm-rzmc&rtt>titzmM 

W"*/H5T*#H:tt, At)Zft,tzl \fy hf-f 3?**flMJ- 
[0 1 5 5] ^<D^*. {fiJ^H l#WT^-a^7Ki; 3. 

x 4 v 9 Mt % b r -r a ?m # b <d & m 0? s r t 

iST'#5o 

[0 15 6] Lfc^oT, 1 tTy hr-f i?fiA>ia%&Xf 
mumfrmtf-feXhoXhs KftZtlltl \Zy hx-f 

[0 15 7] 1 fc'j/ f-^-f v^/WT^T" 

v^^/Wf ^ t r-t- a ?m%b &%ii?n<on 1 iws^s 

5r^LT»fSHr«llcA^$ixS-*. Ctve>#^l»fg 
^S5r^LTA//^nfc 1 t'y hr-f v^/Mf ^-&TJ«/ 

So 

[0 15 8] Wt« 1 f y Kf-f^/Hlttrt 
o ^{f^-t »v^-f tti»-**r«-* 1 18r&^8c\zx&mir 
sr ilej: o . ^^#^5Sv^l^#L^^^«t piwLT l f 
y Y'f-<i;?/\'m*§rXteT-rayis-%&A£>&1tZZb 

[0 15 9] rwaot > lf^hf-fv'^/HItX 
lirtn^f ^-5rA^)Lfci:tlcii, 1 IfyFf^^ 

S. 

[0 16 0] 8i»»^an#*Krtibivcv*6 

IdA^^li-Sd^liVN-f^^-^SrA^-rS^SrjS^-r 
Swiri5-C£So 

[oi6i]*ft, ztib&mimm^mzfr^xAti 
m-r^m^mfhixx^^o 

[0 1 6 2] Lfc^oT, ^"«/W^li*g(?)F-|)iDffiJEffl[*s- 
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t<D\,*-fixfa-j3&At!ZlttztZ\aL 
tWB«»*:RlfcLT. Atl&ixtzl fy YTjitt'Mt 
^XliTtn y-{f Ut«*4i)jtCTili U"<^ 

zmmLXT^tutizM&Lmz 1 try hx^*^ 

•So 

[0 16 3] *3gW<E> 1 tfy hr-f v ! ^^7y/ 

Tvy^SI-fcV^T, fluie#3&lt«g1M&£^LTA^ 

$jxfc i t-y hy 5 ^ M% 3 %m*/x.tt.T-i-u vm %■ «o 

A /j £ ft 5 O -C fo £ o 
[0 16 4] 1 fy Y?<< iyfMs^-tT-f- 

1 t'y hT 4 Ms%XI±T-tv ym^mwi&titz 

<5o 20 

[0 16 5] rwfejft. ^<^^lt«<OPPiP«ffitt*S-^ 

m\cmik\_x. Atjztitzi t-y hf^ -^^/HB-g-x** 
Ltryy^^iLisi t'y hf-f^^ryy 
[0 16 6] *&mcoi try hf-f^?/wry7' 

v?*/Hf tirT-f a iT^t mtl^'tKOm 1 mm^fk so 
Sr^LTKSWffil^A^^tLS-*, r*t6«-JBl»rSf 
#«*^UTA/7**tfc 1 t'y hr-f ^^/Hf f-XttT 

^LT^fflW^gt^/i^^lS^A^StK il>oI 
ifrlu-^/utfSpj^ixfc l t'y hf^f ^^/HI^-XV/X 
ttT-J-n^flMHi, l tfy h^j i>?Mm^ffitnAj] 
4§l*Xl*Ti-*rm%-mm<nAJjl&T\zAt)&ixX&* 
i&S\Z7 ! fr?~>y-?£ffl£ti5i><DX'h?, 0 
[0167] Ztx®x_, &m 1 Wr»^a, SB 2 Rftg^ 

SOT% 1 t'y hr-f v^/Mf ^i:7tn^sft©f s l 

S£»«r88ifc-f * r. t ri*T-# 5. 
[0 16 8] Z<Otzlt>. lt'7f-r-r^?/Hlfi7t 
n^ft^£<DA;Ws^ffiSlc£<15S#£gtt-f , ^FJ^S 

[0 16 9] ^^^IttiroPP^Pffi/Elit^— ^ so 
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t'fcoTt, 1 f y h^-r s^A'flMWfctfT-J-n^flHj- 
*s|BlNrlcA**ixfc»^fc, W#<OT8sat/iB*P*r* 
fel-fltHldB&ikb-C, A*)£ftfcl tf y hf*.<v?yVHf 

I'^A'SrJ&BLTT^rmafcSMELfcS 1 tfy hr^ 

v? 9 >vt > -?m g * mm-r z r t «s # 5 1 v ^ sss * 

[HI 1 ] JMBWiCfettS 1 t'y h^-f 5?* /PTOSIS 

[H2] jiiei t*y hf-< 

mzAt>\s1zbZ\Z.ft£.-tZ>$Lm£*i*) ZirrtfltWmX' 

[|gl3] *«WK*jrt* 1 try hfVs^/ur vassal 

[134] **WlC*Ht5 1 f y hT^^^^7y/gi 

[HI 5] *^^(C*Jlt5 1 try hf^y^^y^gi 

[0 6] 1 try hr-f^^^^ll 

[H7]'«*0 1 t'y Fr^i?^/i'7y7'glS-^t7' 
n y^glt?*>5o 
[W^WtftBJ] 

1 «*sPI8m^A^«^ 

2 (r/u^v-^IEIBlHlBS) 

3 a M^a^gg 

3 b 1 t'y Mf« 

8 n— y-?^7-f/l'^ 
9 

10 1 t'y hf-i i?9/\sT>7"&W. 

1 2 «« i^</uBr*sij (S*Mi--</i-«r^^®) 

2 2 StB^/^^giJ (Ilw^^f© 

3 2 S*§ u^/i'^^^ (S*e u-^</wwr^^a) 

4 1 1 fy hf-f v^/Wf -§-A^4S^ ( 1 t'y hr 

a) 

4 3 

51 7tn^A*ffif5i {T-ru-ym^mm 

(OAJjiStf-) 

a) 

5 3 

S 0 1 t'y hf^ ^^/Hf^- (A^3{f 
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SW2 t»9#*.X>f ($ligfg) 
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